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;"Made'available under NASA sponsor:
in -tpe tqterest of early and wide dis-
sermn‘atiqn of Earth Resources Survey
~Program information ang without fiabili

Type I Progress Report - Nov. 15, 1972 .
’ Tor any use tade thereof "

Utilizing ERTS-A Imagery for Tectonic Analysis Through Study of
Bighorn Mts. Region, MMC #256 E® 2 - 1 0.3 i 0.

Principal Investigator - Richard A. Hoppin UN 633 P
CIR-/29559

To date 49 scenes, all MSS, have been received. Of these,
16 scenes are completely clear. Only one flight strip is unsatis-
factory, this being one across the central Black Hills. The one
set received of 3 scenes along this strip is too heavily covered by
clouds. The rest of the area has been covered up to three times
since September and clear scenes are available except for the
central Black Hills. The current catalogues have been checked and
we shall check later ones to see if this strip was taken but not sent,
AN
We have not received any RBV or MSS taken in August. An order
was sent over a month ago for acceptable scenes recorded in the
catalogues. These have not been received. It would be helpful to
get these, particularly the RBV. '

Another order was sent for a few 9 x 9 prints. These, too,
have not been received. Hopefully, these problems of ordering photo-
graphs will be resolved soon for we shall be requiring additional
material soon. Meanwhile, we have made some trial runs using an
enlarger in the department, and have had negatives and prints made
by our Photo Service. These have turned out well, but this outside

cost was not budgeted.

A supporting U-2 flight in August has provided us with two
excellent east-west strips across the area. A subcontract Eas
just been let with the Colorado State Flight Facility for I"S and
RC8 photography to be flown at 30,000 feet along portions of the
same U-2 flight paths. An attempt will be made to fly these this
month, but the considerable snow cover may delay this until next

Summner.

During this period the PI and the graduate assistant
have examined all frames in a general manner and have begun
compiling the image descriptor forms; the completed ones are included
here. The Co-I's are helping in this task. The U-2 photography
has also been examined. A preliminary plot of identifiable known
structures has been made on overlays on the best ERTS-A frames and
on the U-2 strips. In addition anomalous features have been noted.

Detailed analysis of the best images using a zoom binocular
on a Richards light table is now beginning. This is to be supplemented
later in the next period bg image enhancement techniques using the
Iowa Geological Survey's I<S Addacol Viewer.

OQur "first look" at the imagery has revealed several interesting
features:
1. A superb scene of the Bighorn Mountains and Bighorn Basin
shows several strong topographic lineaments within the
uplift. One is the known Florence Pass lineament. The
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other two have not been previously described - a.) a

NE-SW line in the center of the range, b.) a N-S line
including the West Tensleep glacial valley and cutting
across the crest of the range and northwards along another
glacial valley and ending at a sharp change in strike of
the frontal ridges on the northeast flank of the range.
These trends are partly shown on the 1:250,000 scale
topographic maps, but not as striking as on the imagery.
The Tensleep fault can be seen along the western portion
but is not recognizable on the east side of the range.
Although band 5 is best for general geologic study, band #7
suprisingly (at least in one frame) shows the drainage even
better than #5. It almost looks like a SLAR image.

Many of the larger anticlines in the Bighorn Basin are
recognizable. This is particularly true on the darker, ‘
more contrasting later imagery received as compared to N
the early lighter imagery. ’

In the Black Hills, the outer hogbacks are marked by conifers
or, particularly in the Seven Sisters Range east of Hot
Springs, by dip-slope (resequent) drainage patterns. An
anomalous appearing feature SW of Hot Springs was found

to be the Cascade anticline, an asymmetric anticline out-
lined by the resistant Minnekahta Limestone. The

asymmetry is well shown by the contrasting drainage on

the two limbs. Two small domes, Green Mt. (east of
Sundance) and Strawberry Mt. show up quite well. InyanKara
Mt. is quite visible although identification as an igneous
plug is not really possible. Devils Tower is too small to
be seen directly; its location can be found and it appears
to be marked by its shadow. Several linears that were
noted need further checking.

"Towns and cities are not discernable in most cases and

in only a few instances can one be sure of identification
as such on positive transparencies. A quarry just NW

of Rapid City is visible, but probably is not identifiable
without prior knowledge.

At this point we do not plan any changes in our procedures. We
urge again that there be more clarification on the procedure (or at
least the response speed by GSFC) for obtaining additional imagery
and prints, or indicate whether we should use other services.

No changes have been made in standing order forms. Data Request
Forms were submitted on 30 October, 1972 and on 6 November, 1972.

As ERTS-A was launched later than originally scheduled and so’
could not obtain the early summer imagery, we would like to request
that, if possible, coverage be resumed in May and June, 1973 to catch
the early summer vegétation affects as initially proposed. ' ‘

Respectfully submitted
Richard A. Hoppin
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ERTS IMAGE DESCRIPTOR FORM

(See Instructions on Back)

DATE

27 Nov, 72,

NDPF USE ONLY
D

GSFC UNG3D

N

PRINCIPAL INVESTIGATOR 2r. Richard Hoppin

iD

ORGANIZATION _University of Towa

*e x K

PRODUCT ID FREQUENTLY USED DESCRIPTORS* oroRs
DESCRIPTOR
{(INCLUDE BAND AND PRODUCT) Re<ervaic Upli€4 Rivere
# 1108117064 4 v €0 oirfield | highway
bed l and
¥| (o8l "170664 5 ‘/ ' v EEO m\r-('ue.ld)b&ﬂ““"d
EEQ con;fer) aqricvlfore
dam y Proirie, tasslond ,
qunrr”vpliﬂ-, hosbuck
forest
¥li108l-1710L4 G v v aqricvl fure , hogback,
A ‘ prawie, 3rnsslu\l,¢-oh'ﬁer
¥|[1o81 ~17064 7 v v v «y‘it.v”'\:re, steeams
: prairie , qrag sl'«nd,hniiac-'&.
1063- 1706 A 4 v bno\iwhx y Cirrus ,%ras:\usd
prove\e
\063- 170642 5 4 badland | ngrievifure
Cirevs amcs\«nd, praifie
10b3 " 193063 G syricolfure | 2irrw ¢qrass-
land, praitie
1063 -1706a 7 4
agfe cultore ,C\'fr\)sao\an
roagsloand ) Prorie
#¥lloqs-3063 4 v oquueld,h\'shuay,c\;w\u\ug
bkid\&\hd
#11045-170673 5 v EE0 wif f1eld yhighway,
cumulug , EEO badland,
grassland j prairie
¥ 1045 -17063 & cormifer) tumulug ,forest
¥io45-17063 7 v v tireams ,a3r|nu\+org)
cumulvs ydam, Sra'ss'l(«ma‘}
L SN Y
108l — 17070 4 badlond ) C—Oﬂifﬁr)hesbkc}(
. . ‘f'c\"as"'
logi—17070 5 v v v badland yanticling dune Conifer
hea boag lPderie_"‘:orgs )
log1 “\7070 & \d v budlend dune anticline, prairic
o8l =17070 7 v v E€0 done , 1akes antcline
proivie

KEcames with clovd cover 10%0 or less

MAIL TO

*FOR DESCRIPTORS WHICH WILL OCCUR FREQUENTLY, WRITE THE DESCRIPTOR TERMS IN THESE

COLUMN HEADING SPACES NOW AND USE A CHECK (
ID LINES. (FOR OTHER DESCRIPTORS, WRITE THE TERM UNDER THE DESCRIPTORS COLUMN).

) MARK IN THE APPROPRIATE PRODUCT

- NDPF USER SERVICES
CODE 563

BLDG 23 ROOM E413
NASA GSFC
GREENBELT, MD. 20771
301-982-5406 . :

GSFC 37-2 (7/72)
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ERTS IMAGE DESCRIPTOR FORM

" " {See Instructions on Back)

.~ | NDPF USE ONLY
DATE _2.7 Aoy, 72 ‘ : : D
’ ‘ N
PRINCIPAL INVESTIGATOR _Mj_g_h_a.r_i__\:hgteim o_____________
GSFC UN G233

ORGANIZATION Un‘|u'e.r$'u+y of Tawa.

PRODUCT ID FREQUENTLY USED DESCRIPTORS*
{(INCLUDE BAND AND PRODUCT) _ , : DESCRIPTORS
Reservaic| Dune. River
1063 —1 708 A ' cirrs 3 cumvulos, wito~
Stratvs ) clovdstreets
1063~ 17665 S v v v o Civrvs )CUMU‘US)Ql‘l’O‘
‘ stvatog ,c.an-,
: . cloud streets .
11063 ~17065 (G / : _ cirvds)gumu\os,qﬁ'o—
' _ ' stratvey doaw, clovd -
/ streets )Asr\cuﬁforc .
V063~ 17065 7 Civrv s, comulusyaldo-

stratus | doam; Llovd -
_ T Streets ) o.wr'\c.u\fvr&
[OA5 17065 4 bodland ; cumulvg

_ clovd s*‘ftxt_"’s,q\‘\'osx‘roﬂ'ws
1ca6 - 17065 5 v badland ; uplift;conifer,

clovd . street, oaqriculture]

v altostratug _
1045-17065 G v clovdstreets, altestratus
1046 -17065 7 ‘ v cloud gfreets, karncu\‘h.\r‘el
) . altostratos
104G - | 71&| ™M alto gtratvs ;cumvlvg,
cloud g"'rge_’?s
1046-17118 4 Livrvg, cumulug, strato -
cumulusg
1046b-17015 & aqricultore ,cirrus,
cumulug strafocumulus
1046 "t 7115 G : Lirrvg, cumulu g, strato-
cumvlug
1046 -1 N1S 77 ’ \/ Jeivrrdg cumulug ) steafs
comulug
o4 -i71&3 4 clovd ¢hraete ,(,\Jm\)l\]s
1064-17123 5 v wplift,con)fer clovd -
-Si'fefii's) altocomulug
joo4 - )17 133 & UPIi‘FT clovd S+re'a‘\') a\¥o-
cumwius

*FOR DESCRIPTORS WHICH WILL OCCUR FREQUENTLY; WRITE THE DESCRIPTOR TERMS IN THESE
COLUMN HEADING SPACES NOW AND USE A CHECK (~) MARK IN THE APPROPRIATE PRODUCT
ID LINES. (FOR OTHER DESCRIPTORS, WRITE THE TERM UNDER THE DESCRIPTORS COLUMN).

Kframes with cloud cover 1070 or legs MAIL TO NDPF USER SERVICES
CODE 563
BLDG 23 ROOM E413
NASA GSFC :
GREENBELT, MD. 20771
301-982-5406

GSFC 37-2(7/72)



ERTS IMAGE DESCRIPTOR FORM

{See Instructions on Back)

DATE _ 27 Nov,. ¥ 2

D

NDPF USE ONLY’

GSFC VNGB

N

PRINCIPAL INVESTIGATOR Ior. Riehard Hopoln

[ » D

ORGANIZATION _University of  Towe

PRODUCT ID
{INCLUDE BAND AND PRODUCT)

DESCRIPTORS

106A=-17123 7
tob 8 ~1117a ™M

104 ~1111d A
toAY -1 7073 8

Aok

¥ 104N - 17173 7
1065 - 17175 4

1065~ 17195 5
jobS~17178 b

oS —17t75 7

*

j047- 17175 4
¥l 1047 \7075 S

¥lioay—- 11178 7
1ok 5 = 1718 ™M

¥*ire e — |62 A

%

w4 ~ L7118 &

*|jo41 —\ni18a 7
{OGb= T 4

lobb-17231 G
lobb~T7a3} 7

FREQUENTLY USED DESCRIPTORS*
Raservair Unn‘“{'f Rivey
v v
v
v
"
v 4 v
v v
v
v v
7
v
v v
v v
v v 4
. \/‘

cirrus , altocvevlus
stratocumulvg

1
Confer, a ricvlture
strteams j pramie y Forest

cirrvs alto stratug

conifer Cirruslefo’
stratug , Valle
civrus ,altogtratus

cirrvs aifo stvatusg

EEQ tenifer ,ocn'-nvilae -
drun‘m\ e hnes\m'u\f; )
EFO domes, fFault, forust

Cirrvs
conifer | forest

tonifer ? E.FO ||r\\awqq,.v\+ )
ttreams, basin ’ Fo.u“'y
forest

b*Si ) EE—O ‘{'o.ol T

tlovdgtreets ) altostratus
con) fer

Clbuésf;re(fsJ al fostratug

clovd Streets, ctreams

clovd strects luﬁ‘hc\»w\ulus .

. 1 coder VO of
F feomas wWith eloo-d “d”.\o b of less MAIL TO

*FOR DESCRIPTORS WHICH WILL OCCUR FREQUENTLY., WRITE THE DESCRIPTOR TERMS IN THESE
COLUMN HEADING SPACES NOW AND USE A CHECK (v') MARK IN THE APPROPRIATE PRODUCT
ID LINES. (FOR OTHER DESCRIPTORS, WRITE THE TERM UNDER THE DESCRIPTORS COLUMN).

NDPF USER SERVICES
CODE 563 '

BLDG 23 ROOM E413
NASA GSFC
GREENBELT, MD. 20771
301-982-5406 .

GSFC 37-2(7/72)
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U.s, BEPARTMENT OF COVIMIERCE
National Technical Information Service
.5285 Port Royal Road
Springfield, )(irginia 22151

(N

Date: April 11, 1973

Reply to

Attn of: 954.01

o

RECEVED
NATIONAL TECHNICAL

APR 277 1972
INFORMATION SEKVICE

suiect: . NASA Document Discrepancy Report 73-152

TRLEN
et LT IR Y TR UL

e menm T

To: Mr. E, E. Baker .
Deputy General Manager -
Informatics TISCO
P,0. Box 33

College Park, Maryland 20740

RPN

Re: N 73-13359

D 1. Page(s) are missing from microfiche and paper copy. Please proiride
a complete copy.

D 2, Portions of this document are illegible when reproduced. Please
provide a reproducible copy,

D 3. A microfiche reproduction is not legible. The case file was not
. received, Please provide at least an acceptable microfiche,

[] 3. 1Incorrectly priced at . It should be for

pages., However, price will remain as announced in STARS

E 5. Case file raturned herewith,

@ 5. - Other: This document received as N 73-13359 contained only 2 pages,

however, the count shown on the front of the document is 5
pages. The original ERTS (E72-10310) contains 5 pages
as shown, but the last 3 pages are not reproducible.

Please
provide good copies of the missing pages, 3 thru 5.

April 24, 1973

T0: John Ashley

NTIS
Sincerely, L , :

' Forwarded herewith is a complete paper
N7 T , copy of N73-13359 and also revised copies
\\)_ é - 7\/ (,i/é/,(//; . n g of the mi¥crofiche for N73-13359 and )
i ST St '/ S . E72—IO3]0\'_'¢fb__f{ your retention, h
“Phone: 703-321-8517 ASE F\\-‘t A

. ) c ' E. E. Baker “em==

Deputy General Manager

00 NOT. PHOTOGRAPH 65 PAGE

PLEASE ATTAGH COPY OF T ) i
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